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The  author  of  this  little  book  has  a first-hand  knowledge 
of  the  economical  aspects  of  feeding  cattle,  both  for  milk 
and  for  beef,  through  the  winter  months,  and  the  fact  that 
I he  has  come  through  some  hard  experiences  and  had  a 
good  many  failures  gives  his  advice  all  the  more  weight. 
The  book  contains  explicit  directions  for  building  a silo, 
growing  forage  plants  for  it,  and  making  ensilage.  The 
feeding  power  of  ensilage  is  discussed,  and  the  chapter 
on  this  subject  will  give  the  farmer  and  the  colonist  some 
food  for  reflection.  If  the  author  writes  didactically  he 
appears  to  have  the  weight  of  facts  and  figures  behind  his 
statements,  and  to  have  considered  the  problem  of  profit- 
able farming,  both  in  Ireland  and  in  Canada,  from  many 
different  points  of  view.  (£./V,  ' / 3/ 
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ENSILAGE 


AND  THE 

PRODUCTION  OF  MILK  AND  BEEF 
DURING  THE  WINTER  MONTHS 

CHAPTER  I 
INTRODUCTION 

“ Obliged  by  hunger  and  request  of  friends,” 
the  writer  went  to  Manitoba  in  the  year 
1889,  and  spent  six  years  in  Western 
Canada  and  Montana.  He  worked  on  farms 
in  Manitoba,  Alberta,  Montana,  and  British 
Columbia,  and  in  so  doing  gained  experience 
of  farming  in  four  different  climates.  He 
returned  to  Ireland  in  1895,  and  after  some 
delay  took  possession  of  the  residential  holdings 
of  North  and  South  Dromkeen,  in  the  County 
of  Limerick.  The  total  amount  of  land  at  his 
disposal  was  only  two  hundred  and  thirty 
statute  acres.  He  had  no  capital.  There  was 
a good  deal  of  waste  on  the  place — roads,  woods, 
fences,  &c.  The  writer’s  family  had  not  re- 
sided there  since  1850  ; an  ancestor,  for  reasons 
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on  which  we  need  not  dwell,  allowed  the  place 
to  become  a wreck.  There  were  heavy  charges 
on  the  place,  and  the  writer  was  doubtful 
whether  it  was  worth  his  while  to  keep  it ; he 
thought  it  would  be  wiser  to  sell  his  interest 
and  return  to  the  colony  with  sufficient  capital 
to  farm  on  a reasonably  large  scale.  His  grand- 
mother said  that  she  would  free  the  place  from 
the  charges  if  her  grandson  would  agree  to  keep 
it  in  the  family.  An  informal  bargain  was 
struck,  and  so  it  came  to  pass  that  in  the  year 
1897  the  writer  found  himself  face  to  face  with 
•the  Irish  Question. 

People  differ  as  to  what  the  Irish  Question 
really  is.  Some  say  it  is  a religious  affair,  some 
say  it  is  all  a matter  of  having  a Parliament  in 
Dublin,  others  hold  that  it  is  a question  of  the 
ownership  of  land.  Sir  Horace  Plunkett  claims 
that  the  main  trouble  with  Ireland  lies  in  the 
fact  that  the  land  is  not  well  farmed.  Ireland 
being  mainly  an  agricultural  country,  it  is  evi- 
dent to  the  meanest  intelligence  that  there  can 
be  no  general  prosperity  in  Ireland  unless  the 
land  is  farmed  in  the  best  possible  manner. 
Small,  badly  managed  farms  cannot  compete 
in  a free  trade  market  with  large,  well  managed 
holdings  on  virgin  soils  in  our  colonies  and  other 
new  countries. 
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My  readers  will  bear  in  mind  that  the  cost 
of  labour  for  the  production  of  an  acre  of  wheat, 
ready  bagged  for  market,  has  in  some  of  the  new 
countries  been  reduced  to  less  than  eight  shil- 
lings. It  is,  therefore,  impossible  for  old  coun- 
try farmers  to  grow  grain  in  the  face  of  such  a 
competition.  If  we  are  to  farm  in  Ireland 
we  must  produce  something  which  can  be 
grown  at  a low  cost,  and  with  practically  no 
risk.  Small  farmers  cannot  afford  risky  crops, 
and  we  are  all  on  a small  scale. 

f 

My  own  experience  in  four  climates,  and 
information  gathered  from  men  who  had  farmed 
in  many  different  parts  of  the  world,  had  taught 
me  that  the  principles  which  underlie  success- 
ful farming  are  exactly  the  same  in  every 
country,  but  that  the  methods  for  putting  the 
said  principles  in  force  will  vary  with  climate, 
soil,  and  market.  The  writer  was,  therefore, 
curious  to  know  why  his  neighbours  used  carts 
instead  of  wagons.  He  tried  to  get  them  to 
explain  why  they  fed  their  cattle  on  dry,  or 
rotten  grass  during  the  wrinter  months.  He 
wanted  to  see  their  books,  and  any  books  he  did 
see  convinced  him  that  farming  in  Limerick 
was  not  a remunerative  business. 

The  labour  bill  was  enormous  as  compared 
with  Colonial  farms,  while  the  pay  of  an  Irish 
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labourer  seemed  absurdly  small  when  compared 
with  the  board,  lodging,  and  six  or  eight  pounds 
per  month  paid  in  the  Colonies.  Every  class 
in  the  community  claimed  that  it  was  unable 
to  do  anything  properly  because  of  the  rotten- 
ness of  the  remainder  of  the  population.  I 
agreed  or  disagreed,  as  the  humour  took  me, 
and  went  on  making  inquiries  and  experiments 
as  fast  as  my  very  limited  means  allowed.  The 
first  move  I made  was  to  widen  gates  from  nine 
feet  to  twelve  or  fifteen  feet,  and  to  import  an 
American  wagon  with  harness  to  match.  I 
stocked  part  of  my  land  with  store  cattle,  and 
let  the  remainder  for  grazing.  Finding  store 
cattle  too  risky  a system  of  farming,  I began 
dairying  with  thirty  cows  in  the  year  1898. 
They  were  three-year-olds.  Thirty-five  per 
cent,  of  the  calves  died  of  diseases  which  I had 
not  noticed  in  America.  The  remainder  were 
raised  on  factory  milk  and  the  usual  concoctions. 
The  return  from  the  butterfat  sold  to  the 
creamery  was  £6  17s.  6d.  per  cow.  Having 
noticed  that  the  grazing  season  began  on  the 
1st  of  May,  and  that  grass  became  scarce  before 
the  1st  of  November,  I made  inquiries  about 
green  crops  which  could  be  used  during  the 
remainder  of  the  year.  I grew  rye  and  vetches, 
which  I hoped  would  be  ready  in  April,  and 
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also  grew  cabbage  to  feed  during  the  autumn 
and  winter  up  to  January,  and  fine  crops  of 
mangolds.  At  the  same  time,  having  ob- 
served that  grass  grew  quite  a bit  during  the 
months  of  November,  December,  January,  Feb- 
ruary, and  March,  I altered  the  management 
of  some  of  the  better  fields,  and  instead  of 
allowing  them  to  be  grazed  until  January,  had 
them  cleared  of  stock  on  the  1st  of  November. 
The  result  being  that  my  cows  have  always  had 
plenty  of  grass  on  or  before  the  15th  of  April. 
During  the  spring  of  this  year  (1912)  the  cows 
went  to  grass  on  31st  March.  Catch  crops  for 
spring  feeding  are,  therefore,  useless  where 
grassland  is  properly  managed.  About  the 
year  1900  a disease  was  introduced  into  my 
herd  which  caused  about  half  the  cows  to 
abort.  It  so  happened  that  60,000  cabbages 
had  been  grown  that  year.  We  had  been 
making  butter,  and  a friend  procured  me  a 
number  of  customers  for  butter  ; so  instead  of 
selling  the  cows  we  went  in  for  winter  dairying. 
We  found  that  the  production  of  winter  milk, 
both  as  regards  quantity  and  quality,  depended 
on  the  quality  of  the  hay,  and  not  on  the  green 
crops.  The  price  of  butter,  even  when  sold 
to  private  customers,  is  so  low  that  grain  and 
cake  cannot  be  freely  used.  Weathered  hay, 
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or  hay  that  is  made  from  over-ripe  grass,  is  use- 
less for  the  production  of  milk.  It  is  a fact 
that  not  more  than  40  per  cent,  of  the  hay 
made  in  this  country  is  fit  food  for  cows,  even 
when  helped  by  green  crops.  I have  no  hesi- 
tation in  asserting  that  the  unhealthiness  of 
Irish  cattle  is  mainly  the  result  of  their  being 
fed  for  many  months  of  the  year  on  indigestible 
food  ; mostly  rotten  hay,  and  frequently  in- 
digestible mixtures  called  cakes.  The  stomach 
of  a cow  has  been  designed  by  nature  with  a 
view  to  the  production  of  milk  and  other  things 
by  the  digesting  of  grasses  and  clovers  in  a green 
state.  This  cannot  be  denied,  and  the  farmer 
who  feeds  his  cattle  on  anything  which  differs 
to  any  great  extent  from  ordinary  grasses  and 
clovers  in  their  natural  state  is  a man  who  tries 
to  make  his  living  by  quarrelling  with  nature. 
During  the  first  few  years  at  Dromkeen  I 
naturally  made  many  inquiries  as  to  why  Irish 
farmers  had  not  developed  some  system  of 
making  ensilage  which  would  be  suited  to  the 
crops  and  climate  of  this  country.  No  farmer 
could  satisfy  me.  Those  who  were  supposed 
to  have  had  some  success  could  not  explain 
their  success,  and  those  who  failed  utterly 
could  not  explain  the  cause  of  the  failure.  I 
stacked  forty  tons  of  grass  in  the  year  1897, 
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and  that  was  an  utter  failure.  It  taught  me 
that  the  stack  system  was  too  laborious  and 
uncertain. 

The  late  Charles  Lofmark  drew  my  attention 
to  the  go-downs  used  by  the  Swedish  farmers, 
and  I saw  that  a silo  placed  in  a cutting  would 
be  a labour-saving  machine.  Owing  to  the 
informal  arrangement  with  my  grandmother 
regarding  the  charges  on  Dromkeen,  I could 
not  borrow  money  for  improvements.  The 
struggle  continued  for  seven  years  before  I 
could  manage  to  build  my  first  silo  ; that  is 
from  the  day  in  the  year  1899  on  which  I 
marked  out  the  site  in  a disused  quarry  near 
my  cowshed.  By  the  year  1903  we  had  col- 
lected plenty  of  building  stone  and  some  sand  ; 
the  excavation  was  ready,  and  we  hoped  to 
get  the  silo  built  in  time  for  the  summer  of 
1904.  Fate  ordained  otherwise:  1903  was  a 
wet  year,  my  hay  was  mostly  rotten,  and  con- 
tagious abortion  got  into  the  herd  of  forty 
picked  cows.  It  was  useless  to  try  and  winter 
the  cattle,  so  we  sold  the  stock — about  100 
head — and  hay,  green  crops,  and  machinery. 
Such  a funk  did  I get  into  that  I set  my  grass 
for  1904,  and  went  to  Canada  to  look  up  a 
suitable  location.  My  wife  had  more  courage 
than  her  husband,  and  refused  to  hear  of  the 
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sale  of  the  old  homestead.  My  spirits  revived 
on  the  prairies,  and  back  I came  with  a new 
wagon  and  a new  set  of  harness.  The  first  silo 
was  built  in  time  for  the  summer  of  1906.  My 
readers  will  now  clearly  understand  that  en- 
silage is  not  a fad  at  Dromkeen  ; we  built  silos 
because  we  could  not  live  by  means  of  the  old 
system  of  farming  ; we  were  forced  to  change 
our  system  or  sell  out. 


CHAPTER  II 


/ 

“THE  MAKING  OF  SWEET  ENSILAGE” 

In  the  year  1906  I got  into  touch  with  Mr. 
George  Fry,  a Fellow  of  the  Linnsean  Society. 
Mr.  Fry  was  a famous  botanist ; he  resided  at 
Chobham  in  Surrey ; he  kept  a herd  of  Jersey 
cows,  and  used  to  fatten  a few  Sussex  steers. 
He  became  interested  in  ensilage  and  made 
many  valuable  experiments  over  a period  of 
twelve  years.  His  first  articles  on  ensilage 
were  printed  by  the  Agricultural  Gazette  and 
the  Mark  Lane  Express  during  the  years  1883 
and  1884.  These  articles  were  afterwards  put 
together  in  book  form  and  published  by  Mr. 
Fry  in  March,  1885.  In  the  preface  Mr.  Fry 
tells  us  that  the  theoretical  or  first  part  of  the 
book  is  addressed  to  scientific  agriculturists, 
and  the  second  part  to  practical  farmers.  As 
far  as  I can  learn,  nothing  new  has  been  dis- 
covered concerning  the  behaviour  of  plants 
placed  in  silos  since  Mr.  Fry  wrote  “ The 
Theory  and  Practice  of  Sweet  Ensilage.”  It 
is  still  the  only  good  scientific  work  on  that 
subject.  My  business  is  to  direct  the  atten- 
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tion  of  British  farmers  to  the  enormous  im- 
portance of  Mr.  Fry’s  work,  and  to  show  them 
how  to  preserve  forage  crops  in  the  cheapest 
possible  way. 

Mr.  Fry’s  experiments  proved  that  plants 
cannot  be  preserved  in  a green  and  sweet  state 
unless  they  are  subjected  to  a temperature  of 
not  less  than  122  degrees  Fahrenheit.  After 
sufficient  heat  has  been  developed  to  kill  or 
sterilize  the  plants,  and  the  germs  and  spores 
of  ferments,  &c.,  which  are  present  on  the 
plants  or  in  the  air  surrounding  them,  the  air 
must  be  excluded.  This  is  necessary  because 
germs  and  spores  are  always  present  in  air. 
The  making  of  silage  is  the  same  thing  as  the 
preservation  of  fruit  and  vegetables  in  bottles. 
The  sterilizing  temperature  in  one  case  being 
derived  from  the  intercellular  oxidation  of  the 
plants  themselves,  and  in  the  other  case  from 
a fire. 

Plants  vary  as  regards  the  amount  of  heat 
which  they  can  produce  when  they  are  placed 
in  a silo  ; the  drier  plants  being  more  suitable 
for  preservation  in  a green  state  than  plants 
which  contain  but  a small  proportion  of  dry 
matter.  Ribleaf  and  chicory  will  not  make 
ensilage.  The  drier  plants  are  also  able  to 
resist  the  effect  of  too  much  heat.  First-class 
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ensilage  cannot  be  expected  if  the  temperature 
is  allowed  to  rise  much  above  140  degrees  ; it 
is  more  or  less  burnt.  When  the  temperature 
does  not  rise  above  122  degrees  the  silage  will 
be  sour  ; it  will  have  a horrible  smell,  and  will 
contain  considerable  quantities  of  lactic  and 
butyric  acids.  It  is  fodder  which  is  gradually- 
decomposing,  owing  to  the  fact  that  there  was 
not  enough  heat  to  sterilize  it.  It  should  not 
be  fed  to  sheep  or  horses.  It  can  be  safely  fed 
to  cows,  which  can  take  about  thirty  pounds 
per  day,  and,  say,  seven  pounds  of  hay  as  well. 
Sweet  ensilage  can  be  safely  fed  in  any  quantity 
to  cattle,  sheep,  and  horses.  Practically  all 
the  leading  crops  grown  in  the  British  Isles  are 
suitable  for  making  silage,  but  not  equally 
suitable.  The  stronger  grasses,  such  as  cocks- 
foot, foxtail,  timothy,  dogstail,  &c.,  come  out 
in  fine  condition.  Wild  vetch  is  also  a perfect 
plant  for  the  silo.  Yellow  shamrock  clover 
comes  out  perfectly  green,  while  trefoil  comes 
out  brown,  but  sound.  All  grasses  do  well. 
The  larger  clovers,  perennial  red,  broad  clover, 
and  trefolium  require  to  be  pretty  ripe  or  else 
wilted  when  placed  in  the  silo  if  they  are  not  to 
blacken.  Most  weeds,  such  as  thistles  and 
docks,  come  out  well,  while  ribleaf  always 
blackens.  Lucerne  should  be  cut  in  dry 
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weather  and  allowed  to  wilt,  and  so  lose  some 
of  its  moisture.  The  ensiling  of  catch  crops 
will  be  dealt  with  in  a separate  chapter  ; at 
present  we  will  deal  only  with  what  we  find  in 
our  meadows. 

We  begin  to  fill  our  silo  in  a leisurely  way  ; 
choosing,  if  possible,  a dry  day,  we  put  in  two 
or  three  feet,  of  grass  ; we  keep  on  every  day  or 
two  until  there  is  a depth  of  six  or  eight  feet, 
giving  plenty  of  time  for  the  heat  to  develop. 
Then  we  take  a round  iron  rod,  six  feet  long  and 
half  an  inch  thick,  pointed  at  one  end,  and 
furnished  with  a loop  or  handle  at  the  other. 
We  shove  this  rod  with  successive  shoves  or 
stabs  into  the  grass,  after  each  shove  the  rod 
should  be  withdrawn  a little  and  given  a twist. 
It  should  not  be  hammered  in,  because  the  rod 
gets  bent ; it  is  much  easier  to  shove  it  down. 
I made  silage  for  three  seasons  before  I found 
out  how  to  get  the  rod  in.  After  a few 
minutes  the  rod  can  be  withdrawn,  and  by 
passing  the  hands  along  it  one  can  find  out 
exactly  what  is  going  on  down  below.  A heat 
of  122  degrees  is  sufficient  to  sting  the  hand. 
One  can  easily  learn  what  the  right  heat  feels 
like  by  putting  a dairy  thermometer  in  some 
cold  water,  and  then  pouring  boiling  water 
into  the  basin  until  the  thermometer  marks 
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the  right  heat,  keeping  a hand  in  the  basin  all 
the  time.  It  will  be  found  that  the  greatest 
heat  will  be  in  the  centre  of  the  silo  at  first  ; 
as  the  silo  is  filled  it  will  be  noticed  that  the 
heat  rises  faster  at  the  sides  than  in  the  centre  ; 
this  is  because  there  is  more  air  at  the  sides,  the 
compression  of  the  forage  being  less  than  in  the 
centre.  With  the  same  depth  of  grass,  heat 
will  rise  faster  in  a narrow  silo  than  in  a wide 
one.  Wet  grass  will  not  heat  as  fast  as  dry- 
grass,  and  old  or  over-ripe  grass  has  not  the 
heating  power  of  grass  which  has  not  ripened 
its  seed.  The  ensilor  should  avoid  allowing 
the  heat  to  rise  within  two  feet  of  the  surface  ; 
when  that  happens  patches  of  mould  will  be 
likely  to  develop.  The  sterilizing  heat  should 
be  kept  about  three  feet  below  the  surface  ; 
this  is  done  by  putting  in  fresh  grass  as  the 
heat  rises.  Each  meadow  will  not  behave 
exactly  the  same  way,  because  they  are  not  all 
composed  of  the  same  grasses.  Some  con- 
taining more  of  the  stronger  grasses  and  others 
being  composed  mostly  of  the  weaker  grasses, 
such  as  Yorkshire  fog  and  creeping  bent.  The 
same  difference  is  to  be  observed  when  hay- 
making, the  stronger  grasses  being  easier  to  save. 

The  modern  silo  is  like  the  modern  battle- 
ship, it  is  a compromise.  If  we  want  unusually 
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heavy  armour,  we  must  sacrifice  either  gun- 
power,  or  speed,  or  fuel.  When  about  to 
design  a silo,  we  must  take  a wide  view  of  the 
matter.  A wide  silo  is  more  expensive  to  fill, 
more  hands  being  required  to  spread  the  forage. 
A narrow  silo  costs  more  to  build  when  we 
compare  what  it  can  hold  with  the  capacity 
of  a wide  silo.  The  speed  with  which  a silo 
can  heat  or  cook  the  forage  must  be  considered. 
The  heating  is  controlled  by  the  quality  of  the 
forage,  by  the  stage  of  maturity  which  the 
forage  has  reached,  by  the  depth  of  forage 
placed  daily  in  the  silo,  by  the  amount  of 
moisture  which  goes  into  the  silo  with  the 
forage,  and  by  the  distance  of  the  forage  from 
the  walls.  If  four  feet  of  grass  per  day  were 
placed  in  a silo  sixteen  feet  in  diameter  it 
would  heat  faster  than  the  same  depth  of  grass 
placed  in  a silo  twenty-five  feet  in  diameter  ; 
but  that  would  not  necessarily  mean  that  a 
sixteen-footer  could  heat  more  grass  per  day 
than  a twenty-five-footer.  My  experience 
has  convinced  me  that  there  is  nothing  to  be 
gained  by  building  silos  which  will  hold  much 
more  than  300  tons.  Such  a silo  will  be 
twenty-five  feet  in  diameter,  and  will  have  a 
working  depth  of  thirty  feet.  If  a farmer  does 
not  intend  to  ensile  much  more  than  300  tons 
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of  grass,  he  will  be  better  off  with  one  twenty- 
five-foot  silo  than  with  two  narrow  ones.  In 
dealing  with  meadow  grasses  there  is  nothing 
to  be  gained  by  building  a silo  with  a greater 
working  depth  than  thirty  feet.  Such  a silo  can 
be  filled  in  about  six  weeks  of  ordinary  weather. 
It  is  not  easy  to  manage  meadows  so  as  to  keep 
them  ripening  in  succession  over  a longer 
period.  It  is,  of  course,  true  that  aftergrass 
will  make  good  silage,  and  rough  stuff  from 
grazing  fields  and  low-lying  places  can  be  put 
in  after  the  meadows.  Of  the  management  of 
grassland  there  will  be  more  in  another  chapter. 
What  I want  to  impress  on  ensilors  is  that  they 
must  take  everything  into  consideration,  and 
build  their  silos  of  a handy  size.  It  takes,  as  a 
rule,  about  three  and  one  half  tons  of  grass  to 
make  a ton  of  hay ; the  same  amount  of  grass 
will  make  about  three  tons  of  silage.  Near  the 
surface  of  a silo  a cubic  foot  will  hold  about 
thirty-five  pounds  of  forage  ; low  down  in  the 
silo  the  same  space  may  hold  as  much  as  seventy- 
five  pounds.  It  is  safe  to  allow  fifty  pounds  as 
the  weight  of  every  cubic  foot  that  a silo 
contains. 

My  circular  silo,  twenty-three  feet  in  dia- 
meter, is  able  to  take  six  tons  of  wet  grass  per 
day  in  very  wet  weather,  that  is  when  the  grass 


1 6 


Ensilage 

is  in  its  prime.  The  other  silo,  which  is  thirty- 
five  feet  long  and  sixteen  feet  in  diameter,  is 
able  to  cook  it  somewhat  faster.  In  dry 
weather  the  pair  can  handle  over  ioo  tons  per 
week.  In  wet  weather  one  cannot  haul  loads 
as  heavy  as  in  dry  weather,  so  when  the  silo  is 
of  the  right  size  for  the  farm,  or  for  the  number 
of  men  and  horses  kept  on  the  farm,  there  is  no 
need  to  rush  the  work. 

A complete  outfit  consists  of  three  men  or 
boys,  two  or  three  horses,  a go-down  silo,  a 
wagon,  mower,  and  wheel-rake.  Such  an  out- 
fit, working  ten  hours,  should  ensile  from  ten 
to  twenty  tons  according  to  the  weather  and 
distance  from  meadow  to  silo.  Over-heating 
is  quite  usual  when  silage  is  made  in  stacks,  but 
cannot  occur  when  a silo  is  used,  unless  the 
ensilor  is  grossly  careless.  If  grass  is  cut  and 
allowed  to  dry,  it  will  get  too  hot  if  much  of 
such  stuff  is  placed  in  the  silo.  The  only  way 
to  prevent  it  from  over-heating  is  to  water  it 
after  being  placed  in  the  silo.  When  the  en- 
silor notices  that  four  feet  of  grass  per  day  is 
sufficient  to  keep  the  stinging  heat  from  coming 
within  two  or  three  feet  of  the  surface  in  the 
morning,  he  may  take  it  that  there  is  no  over- 
heating. There  is  no  need  to  trample  the 
grass  anywhere  except  by  the  wall.  The  grass 
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should  be  kept  well  against  the  wall,  somebody- 
walking  around  once  or  twice  every  load. 
Circular  silos  are  much  easier  to  fill  than  silo 
of  any  other  shape  ; silos  with  corners  are  a 
nuisance.  When  finishing  off,  I always  put 
rough  grass  from  woods,  coarse  places,  &c.,  on 
top  of  the  grass  from  the  meadows.  In  very 
dry  weather  it  is  well  to  water  the  last  few  loads  ; 
in  wet  weather  there  is  no  need.  When  all  is 
in  the  surface  should  be  thoroughly  drenched 
to  a depth  of  six  or  eight  inches  ; four  ordinary 
barrels  of  water,  followed  in  two  days  by  two  or 
three  more,  is  enough  for  a silo  of  twenty-five 
feet  diameter.  Where  chaff  is  available,  a foot 
or  so  well  drenched  makes  a good  cover  ; it  rots 
quickly.  Earth  is  also  a good  cover.  There 
is  no  need  of  weights,  or  rollers,  or  any  machin- 
ery for  putting  on  pressure.  If  the  silo  has 
been  filled  slowly  the  surface  will  sink  three  or 
four  feet.  I have  never  seen  it  sink  more  than 
six  feet.  The  working  depth  of  a silo  is  the 
depth  of  fodder  which  remains  after  it  has 
finished  sinking. 
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CHAPTER  III 


THE  SILO 

The  silos  generally  used  in  North  America  and 
Australia  are  built,  as  a rule,  by  contractors, 
much  as  hay-sheds  are  built  in  this  country. 
Our  climate  is  so  damp  that  I don’t  think  it 
would  be  wise  to  build  silos  of  timber  or  iron. 
Our  farms  being  small,  it  would  not  pay  us  to 
put  in  special  machinery  for  lifting  forage  into 
such  silos.  Concrete  silos  can  be  built  with 
unskilled  labour,  and  are  not  expensive,  in  fact 
they  are  cheaper  than  any  other  kind  of  silo. 
They  are  also  fireproof,  they  cannot  be  blown 
down,  and  are  practically  everlasting,  requiring 
no  care  to  keep  them  in  repair  ; whereas  wooden 
or  iron  silos  require  continual  doctoring.  Con- 
crete silos  are  not  damaged  by  being  placed  in 
a cutting.  A cutting  or  ramp  is  the  best 
machine  for  putting  grass  or  other  forage  into 
a silo  ; it  is  always  ready  and  cannot  wear  out, 
it  costs  nothing  to  keep,  and  is  cheap  to  make. 
What  more  could  be  desired  ? Many  farms 
have  quarries,  sandpits,  or  other  cuttings  which 

may  be  taken  advantage  of ; when  such  is  not 
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the  case,  it  is  quite  easy  to  make  one.  I made 
a pit  eighty  feet  long,  thirty  feet  wide,  and  ten 
feet  deep,  at  a cost  of  £20.  The  whole  of  the 
earth  was  piled  on  one  side,  and  so  a fine  go- 
down  was  made.  The  ramp  need  not  be  more 
than  fifteen  feet  wide  at  the  ground  and  ten 
at  the  top.  When  the  silo  has  a working  depth 
of  twenty-eight  feet,  a pit  and  ramp  with  a 
united  height  of  tw'enty-five  feet  should  be 
made;  the  wagon  gives  another  five  feet.  A good 
hard  road  should  be  made  to  and  over  the  ramp, 
so  that  heavy  loads  can  be  hauled  without 
straining  horses  or  wagons.  The  intake  door 
near  the  top  of  the  silo  should  be  not  less  than 
eight  feet  wide  and  not  less  than  four  feet  deep  ; 
a larger  size  is  not  required.  There  should  be 
doors  on  the  outer  side  of  the  silo  ; these  should 
be  seven  feet  high  and  three  feet  three  inches 
wide.  The  companies  which  build  wooden 
and  iron  silos  have  patent  doors  which  are  air- 
tight and  easily  removed. 

My  practice  is  to  board  up  the  doorway,  the 
boards  being  flush  with  the  wall ; I then  tack 
sheets  of  thin  galvanised  iron  to  the  boards,  the 
sheets  of  iron  being  six  feet  by  three  ; the  ends 
of  the  sheets  go  tight  against  the  wall,  pressed 
by  the  grass,  and  exclude  the  air  fairly  well. 
When  building,  care  must  be  taken  to  put 
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L-shaped  iron  clamps  in  wall  to  hold  the 
three  by  three  timber  to  which  the  boards  are 
nailed. 

When  building  a concrete  silo  it  is  not  neces- 
sary to  make  arches  over  the  narrow  doors. 
Pieces  of  iron  an  inch  thick  and  three  inches 
wide  can  be  bent  to  the  curve  of  the  wall ; 
three  will  cover  a twelve-inch  wall.  A twelve- 
inch  wall  is  strong  enough  for  any  silo  up  to 
forty  feet  high.  I don’t  see  anything  to  be 
gained  by  building  silos  more  than  thirty-six 
feet  high.  For  the  eight-foot  intake  door  the 
irons  can  be  given  an  upward  as  well  as  an  out- 
ward curve,  the  ends  being  flat.  When  clean 
gravel  is  used,  one  part  of  Portland  cement  to 
six  parts  of  gravel  is  a strong  enough  mixture  ; 
if  the  gravel  has  earth  in  it,  more  cement  should 
be  used.  The  builder  should  try  his  materials 
by  making  a few  concrete  slabs  and  testing  them 
for  strength.  He  should  have  a mixing  board 
eight  feet  by  six,  and  the  materials  should  be 
measured  with  boxes  or  buckets  before  mixing. 
The  gravel  being  spread  out  on  the  board  and 
the  cement  shaken  over  it  and  raked  or  shovelled 
when  dry ; it  should  not  be  watered  until 
thoroughly  mixed.  The  concrete  should  be 
well  rammed  into  the  frames.  The  frames 
are  made  to  go  all  round  the  silo,  so  that  a full  - 
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circle  can  be  made  without  shifting  the  frames. 
The  frames  should  be  made  to  hold  eighteen 
inches  of  concrete  at  least.  It  is  not  practicable 
to  make  them  much  deeper.  Four  inches  must 
be  allowed  for  getting  a grip  on  the  wall,  and 
four  inches  at  the  top,  so  that  the  upper  bolts 
can  stand  clear  of  the  concrete.  The  lower 
bolts  are  kept  greased  with  lard,  so  that  they 
can  be  easily  withdrawn.  Half-inch  round 
bolts  with  square  heads  should  be  used.  The 
thread  end  should  be  pointed,  so  that  the 
thread  may  not  be  injured  by  the  punch.  Any 
blacksmith  can  make  a hollow-ended  punch 
which  will  not  slip  off  the  bolt.  Washers 
should  be  used  to  prevent  the  heads  and  nuts 
of  the  bolts  from  sinking  into  the  timber.  The 
frames  must  be  secured  tightly  to  the  wall. 
The  builder  must  see  that  each  frame  is  plumb  ; 
this  can  be  done  by  laying  a level  across  the 
frames.  Concrete  takes  some  months  to  get 
thoroughly  hard,  it  is,  therefore,  wise  not  to 
be  in  a hurry ; six  months  should  be  allowed 
for  the  building  of  a concrete  silo  over  thirty 
feet  high.  Three  men  could  put  on  a circle 
eighteen  inches  deep  and  twenty-three  feet  in 
diameter  in  one  day,  provided  they  had  things 
handy.  The  frames  can  be  shifted  in  three 
hours  by  two  men,  and  made  ready  for  the 
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next  day’s  work.  The  bolts  should  be  knocked 
out  the  day  after  filling  the  frames. 

Care  must  be  taken  to  lay  a good  foundation 
for  the  silo.  The  easiest  way  is  to  dig  a trench 
two  feet  wide  and  deep,  and  fill  it  with  a mix- 
ture of  one  part  of  cement  and  four  of  gravel ; 
any  rocks  that  are  handy  can  be  rammed  in. 
The  circle  can  be  easily  traced  with  a board  of 
three  inches  by  one  inch  and  long  enough 
to  reach  a foot  beyond  the  outer  side  of  the 
projected  silo  ; the  builder  must  see  that  the 
inner  end  of  the  board  is  securely  pegged. 
When  the  foundation  is  ready  a number  of 
cement  blocks  should  be  placed  at  intervals  of 
about  five  feet,  or  whatever  length  the  frames 
are  ; each  block  must  be  set  plumb  and  in  the 
exact  line  of  the  silo  wall.  The  blocks  can  be 
made  with  the  circular  frames,  a few  of  which 
can  be  tacked  together  and  furnished  with 
dividing  boards  for  the  purpose.  The  frames 
for  building  concrete  silos  are  generally  made 
about  five  feet  long,  and  are  made  of  inch 
tongue  and  groove,  held  in  shape  by  two  pieces 
of  three  by  three.  The  builder  will  have  the 
three  by  three  timber  cut  to  pattern  at  the 
saw-mill ; it  saves  time  and  money.  It  is  a 
mistake  to  use  poles  for  scaffolding  ; the  V- 
shapcd  brace  is  better.  The  holes  in  the  wall 
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can  be  made  by  putting  pieces  of  greased  timber 
in  the  concrete  ; these  should  be  thicker  at  one 
end  than  at  the  other,  so  that  they  can  be 
easily  knocked  out.  Each  frame  requires  only 
four  bolts,  which  can  be  ordered  from  an  iron- 
monger. There  is  no  necessity  to  have  certain 
proportions  of  sand,  gravel,  and  broken  stone 
for  making  concrete,  any  fairly  clean  gravel 
from  a pit  is  good  enough.  My  circular  silo  is 
thirty  feet  high  and  twenty-three  feet  in  dia- 
meter ; it  took  thirteen  and  one  half  tons  of 
cement.  The  roof  has  a slope  of  two  feet, 
which  is  scarcely  enough.  The  whole  cost  did 
not  come  to  .£100.  Stone  silos  are  too  expen- 
sive. My  first  silo  was  built  of  masonry,  and 
cost  near  £ 200 . 

In  order  to  roughly  find  the  capacity  of  a 
circular  silo  one  multiplies  three-quarters  of 
the  square  of  the  diameter  by  the  height.  The 
square  of  25  is  625.  Three-quarters  of  which  is 
468^,  which,  multiplied  by  35,  makes  16,393! 
cubic  feet.  A thirty-five  foot  silo  will  hold 
about  twenty-eight  feet  of  silage,  that  is  if  the 
roof  is  flat  ; a peaked  roof  would  add  five  feet  to 
the  capacity ; 468!  multiplied  by  28  gives 
13,3185-  cubic  feet,  which  will  hold  an  average 
of  fifty  pounds  of  ensilage.  Such  a silo  will  hold 
over  300  tons. 


CHAPTER  IV 


THE  VEHICLE  AND  HARNESS. 

When  one  examines  horses  which  have  been 
used  for  drawing  carts,  and  compares  them 
with  wagon  horses,  one  notices  some  consider- 
able differences.  Cart  horses  hold  their  heads 
low,  they  take  very  short  steps,  and  they  show 
many  broken  knees ; the  muscles  just  behind 
the  shoulder  are  wasted  or  destroyed  by  the 
pressure  of  the  straddle.  The  cart  horse  has 
a bad  mouth,  because  he  is  led  when  loaded  ; 
he  generally  becomes  a borer  and  stumbler — 
an  undrivable  cripple.  An  enormous  number 
of  good  horses  are  destroyed  every  year  in 
Ireland  by  means  of  carts.  The  wagon  horse 
holds  up  his  head,  and  has  good  knee  action. 
The  muscles  of  his  back  are  as  nature  meant 
them  to  be  ; he  walks  fast,  and  has  a good 
mouth.  It  is  a pleasure  to  drive  him  ; he  does 
not  age  quickly ; one  never  sees  a broken- 
kneed  wagon  horse.  Wagons  have  brakes,  so 
when  going  down  hill  the  horses  get  a rest. 
Horses  can  trot  on  a level  road  or  down  hill  with 
a loaded  wagon  ; no  trotting  can  be  done  with 
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carts.  The  cart  horse  travels  slow  and  never 
gets  a rest,  except,  of  course,  when  he  is  knocked 
down  and  hurried  into  a premature  grave. 

With  wagons  we  get  greater  speed,  greater 
safety,  and  heavier  loads ; there  is  also  a great 
saving  of  labour.  With  carts,  one  man  is  re- 
quired for  each  horse  ; with  a wagon,  one  man 
can  drive  two,  three  or  more  horses.  The 
American  wagon  is  the  strongest  and  handiest 
of  all  vehicles  used  for  drawing  heavy  loads  ; 
it  can  be  used  for  hauling  timber  of  any  length. 

The  front  and  rear  wheels  being  joined  by  a 
reach,  this  reach  can  be  removed  if  not  long 
enough  for  any  desired  load.  The  wagon  box 
is  only  used  when  hauling  grain,  sand,  and  such 
like  things.  When  hauling  grass  or  hay,  &c., 
a rack  is  used,  which  is  generally  nine  feet  wide 
and  fifteen  feet  between  the  ladders  at  the  ends. 
The  ladders  keep  the  load  from  falling  over  the 
ends, and  make  it  easy  to  climb  on  to  the  load  ; 
no  ropes  are  needed.  The  lower  part,  or  bed  of 
the  hay  rack,  can  be  used  when  hauling  manure 
or  stone,  &c.  Racks  are  generally  home-made. 
The  bed  is  formed  of  two  pieces  of  nine  by 
three,  kept  in  position  by  three  cross  pieces 
morticed  in,  and  inch  and  a half  boards.  The 
four  cross  pieces  are  nine  feet  long  by  four  inches 
by  three  inches,  the  remainder  of  rack,  sixteen- 
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foot  lengths,  three  inches  by  three  inches,  all 
bolted  together.  Standing  on  such  a rack  one 
man  can  take  hay  or  grass  from  several  pitchers. 
Machinery  can  be  used  for  loading  hay,  such  as 
the  Keystone  Hayloader.  Something  of  the 
same  kind  will  soon  be  used  for  loading  grass  or 
other  green  stuff.  The  wagon  the  writer 
thinks  most  useful  where  two  or  more  horses 
are  kept  is  the  type  built  by  the  Massey-Harris 
Company  for  British  Columbian  farmers,  No. 
76,  page  20,  of  the  Massey-Harris  Catalogue  of 
Bain  Wagons.  This  wagon  has  a skein  4!  X 
12  ; tyres,  4 X | ; front  wheels,  3 ft.  7 ins.  ; 
rear  wheels,  4 ft.  5 ins.  ; track,  5 ft.  ; capacity, 
7,500  pounds  ; swing  pole. 

The  best  harness  and  cheapest  harness  the 
writer  knows  is  the  “ Five  Ring  Breeching  Team 
Harness,”  hand-sewn,  one  and  three  quarter 
inch  traces,  price  forty  seven  dollars,  complete 
with  snaps,  leather-lined  collars,  and  thor- 
oughly up-to-date  in  every  way,  manufactured 
by  S.  J.  Saywell  & Sons,  of  Oshawa,  Ontario, 
Canada.  The  freight  is  about  £1.  The 
breechings  are  worn  high  on  the  horses,  so  that 
they  do  not  interfere  with  the  horses  legs.  It 
will  be  noticed  that  they  work  directly  on  the 
neck-yoke.  It  is  light  and  very  strong  har- 
ness, made  of  the  finest  leather.  The  snaps 
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enable  the  teamster  to  get  the  harness  on  or 
off  the  horses  quickly.  The  snaps  not  only 
save  time,  but  they  also  save  the  leather.  This 
harness  gives  the  horses  a perfect  command 
over  wagons  and  mowers  ; they  can  throw 
their  whole  weight  into  the  breechings  when 
backing  up.  This  harness  makes  things  easy 
for  horses  and  teamster  and  saves  the  farmer’s 
time  and  money.  An  illustrated  price  list 
can  be  had  from  S.  J.  Saywell  & Co. 


CHAPTER  V 


FORAGE  PLANTS  FOR  THE  SILO 
(PERENNIALS) 

In  an  article  written  some  years  ago  for  the 
Twentieth  Century  Farmer  we  find  these  words  : 
“ There  is  no  feed  produced  on  the  farm  cheaper 
than  the  grass  feed.  It  is  the  natural  crop  of 
the  soil,  and  may  be  established  and  maintained 
at  less  expense  than  any  other  feed  product 
that  the  land  can  produce.  The  grass  crop 
produces  more  meat  products  and  is  a greater 
factor  in  the  maintenance  of  the  live  stock 
industry  of  the  entire  country  than  all  other 
feeds  combined.  Grass  may  properly  be 
termed  the  panacea  for  all  animal  ailments. 
It  is  nature’s  own  feed  ; it  is  an  appetiser,  an 
invigorator,  a stimulant  to  the  entire  animal 
system,  as  may  be  observed  in  the  rapid  im- 
provement of  the  poorly  wintered,  emaciated, 
run-down  animal  as  it  goes  on  to  grass  in  the 
spring  season.” 

In  the  year  1891  the  late  Georges  Ville  de- 
livered a series  of  lectures  at  Brussels.  These 
lectures  were  translated  by  Sir  William  Crookes 
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and  published  in  book  form  as  The  Perplexed 
Farmer.  The  lecturer  says : “ What  is  the 
quantity  of  vis-viva  derived  from  light  from 
the  solar  radiations  ? At  least  8,000  horse- 
power days  per  two  and  a half  acres,  or,  if  you 
prefer  it,  the  equivalent  of  40,000  human  days’ 
work  But  this  is  not  all  ; the  quantity  of  vis- 
viva  which  the  sun  sends  us  in  the  course  of  a 
year  corresponds  to  two  million  horse-power 
days  per  two  and  half  acres.  Consequently, 
if  we  utilise  8,000  we  lose  1,992,000.  From 
the  moment  we  realise  that  the  production  of 
a crop  requires  the  equivalent  of  the  day’s  work 
of  40,000  men,  in  the  shape  of  natural  forces, 
and  that  for  the  same  surface  there  is  required, 
in  the  day’s  work  of  man  or  beasts  of  burden 
only  the  equivalent  of  fifteen  horse-power  days 
it  results  that  human  labour  is  to  that  of  nature 
as  one  to  five  hundred  ; but  with  this  distinction, 
that  human  labour  is  merely  a directive  power, 
which  may  render  the  work  of  nature  useful  or 
hurtful.  It  is  like  the  effort  of  the  pilot  which 
conducts  his  ship  either  to  the  port  or  to  the 
bottom.  The  slightest  deviation  is  ruinous, 
for  8,000  horse-power  per  two  and  a half  acres 
are  working  against  you.  The  farm  labourer 
does  not  produce  ; he  serves  merely  to  direct 
the  forces  of  nature.  This  is  why  he  is  so  diffi- 
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cult  to  manage,  and  why  he  may  become  so 
dangerous  an  auxiliary.  Hence  we  should  seek 
to  minimise  as  far  as  possible  human  inter- 
vention in  favour  of  natural  forces,  which 
oppose  to  us  neither  strikes,  nor  neglect  of 
work,  nor  treachery,  nor  conflicting  interests. 
When  he  understands  the  laws  which  com- 
mand the  forces  of  nature,  man  is  a sovereign. 
It  is  by  setting  out  from  these  novel  ideas,  from 
these  ideas  which  light  up  agricultural  progress 
in  its  essence,  that  I have  been  led  to  institute 
a method  of  cultivation  in  which  the  interven- 
tion of  human  labour  is  reduced  to  the  mini- 
mum possible,  both  for  the  production  of 
manure  and  for  the  preparation  of  the  soil, 
thus  ensuring  to  the  management  greater  cer- 
tainty and  liberty  of  action.” 

It  would  appear  that  in  order  to  ensure  suc- 
cess under  modern  conditions,  our  farmers 
must  closely  study  the  climate  and  soil  they 
have  to  deal  with,  and  grow  only  those  crops 
which  require  the  minimum  of  human  inter- 
vention. If  a farmer  lays  down  a statute  acre 
with  a forage  plant  whose  roots  penetrate  to 
a depth  of  twelve  inches,  the  crop  will  have 
about  1, 600  tons  of  earth  to  deal  with  in  its 
search  for  nourishment,  but  if  the  farmer  uses 
a crop  whose  roots  penetrate  to  a depth  of  three 
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feet,  such  a crop  will  be  able  to  call  for  its 
nourishment  on  nearly  5,000  tons  of  soil.  The 
wise  farmer,  when  laying  his  land  to  grass,  will 
choose  a mixture  of  deep-rooted  grasses.  He 
will  avoid  ryegrass  on  all  but  the  best  land,  and 
on  that  he  will  use  it  sparingly.  The  grasses 
which  come  naturally  are  mostly  good  feed, 
except  Yorkshire  fog  ; and  some,  like  creeping 
bent,  are  deep-rooted.  The  drawback  they 
all  suffer  from  is  that  they  do  not  stand  up  when 
heavily  manured.  I find  that  on  my  land 
cocksfoot,  tall  oat  grass,  and  timothy  will  stand 
up  splendidly,  and  hold  up  the  ordinary  grasses 
as  well,  so  I have  now  arranged  to  lay  the  whole 
of  my  land  in  a strong,  deep-rooted  mixture. 
Reversing  the  natural  turf  does  not  kill  it,  the 
natural  grasses  come  again.  A splendid  tilth, 
suitable  for  covering  grass  seeds,  can  be  got  on 
the  reversed  turf.  The  stronger  grasses  can 
thus  be  given  a good  start  in  life.  This  opera- 
tion can  be  carried  out  towards  the  end  of 
February  or  the  beginning  of  September.  A 
meadow  can  be  taken  during  the  summer  fol- 
lowing either  seeding.  No  cover  crop  should 
be  allowed.  The  mixture  advised  by  Mr. 
James  Hunter,  the  well-known  Chester  seeds- 
man, for  my  land,  contains  over  seventeen 
millions  of  germinating  seeds,  at  a cost  of  25s. 
per  statute  acre. 
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The  mixture  is  as  follows : — 

lbs. 

Cocksfoot  - - 8 

Tall  fescue  - - 3 

Tall  oat  grass  - 3 

Meadow  fescue  - 3 

Timothy  - - 6 

Rough  stalked  meadow 
grass  - - 1 

Perennial  Rye  - 6 

Alsike  Clover  - 1 

Perennial  Red  - 1 

On  light  land  the  ryegrass  could  be  aban- 
doned, and  the  cocksfoot  increased,  and  certain 
other  changes  made.  Every  farmer  will  choose 
a mixture  to  suit  his  own  soil.  Farmers  will 
do  well  to  get  the  advice  of  first-class  seedsmen, 
such  as  James  Hunter  and  Martin  Sutton. 
Hunter’s  grass  seed  catalogue  contains  good 
up-to-date  information.  For  hay-making,  it 
is  useless  in  our  climate  to  grow  very  heavy 
crops,  because  they  cannot  be  saved  in  shaky 
weather.  With  the  silo  things  are  different, 
the  heavier  the  crop  the  less  trouble  it  is,  and  the 
greater  is  the  profit.  Farmers  should  read 
Robert  Elliot’s  book  on  “ Laying  down  Land 


Germinating 

Seeds 

3.200.000 
750,000 

360.000 

700.000 

7.800.000 

2.160.000 

1.200.000 
750,000 
210,000 
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to  Grass,”  price  3s.  6d.,  Simpkin,  Marshall, 
Hamilton,  Kent  & Co. 

Farmers  don’t  generally  realise  what  enor- 
mous crops  of  grasses  can  be  grown  in  this 
country.  Some  years  ago  Professor  James 
Long  claimed  that  he  had  seen  five  and  a half 
tons  of  hay  taken  at  one  cutting  from  a statute 
acre.  This  would  be  over  twenty  tons  of  grass, 
enough  to  feed  a cow  for  eighteen  months.  I 
have,  myself,  seen  a crop  estimated  at  seven 
tons  of  hay  to  the  Irish  acre,  but  that  was  of 
natural,  weak  grasses.  We  had  to  save  it  with 
hand  labour,  the  machinery  being  useless.  The 
ordinary  crop  around  here  is  not  more  than 
three  tons  of  hay  to  the  Irish  acre.  This 
wretched  crop  is  the  result  of  the  absurd  sys- 
tem of  farming  carried  on  in  Ireland.  The 
farmers  do  not  copy  nature  which  places  dung 
on  the  surface  of  grassland  ; on  the  contrary, 
they  waste  a great  deal  of  time  and  money 
digging  graves  in  which  they  hide  the  dung 
made  from  the  meadows.  On  the  surface  of 
these  graves  they  grow  quantities  of  turnips, 
mangels,  and  cabbages,  which  are  so  watery 
that  they  have  no  feeding  value  worth  while 
considering.  The  dry  matter  in  roots  is  fre- 
quently less  than  ten  per  cent.  According  to 
the  analysis  made  by  Dr.  Voelker  for  Mr. 
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Martin  Sutton,  the  percentage  of  dry  matter 
in  the  leading  grasses  was  as  follows : — Fox- 
tail, 45  ; cocksfoot,  39  ; various-leaved  fescue, 
60  ; Italian  rye,  40  ; perennial  rye,  38  ; timothy, 
60  ; rough  meadow  grass,  58  ; creeping  bent,  32  ; 
dogstail,  28. 

Well-made  sweet  silage,  made  from  the  best 
grasses,  has  been  known  to  contain  an  average 
of  thirty-six  per  cent,  of  dry  matter.  It  is  not 
possible  to  ensile  as  quickly  in  this  climate  as 
is  the  case  in  the  colonies.  Silos  holding  250 
tons  are  filled  in  three  days  with  chopped  maize. 
Over  here  things  must  be  managed  differently. 
The  meadows  must  not  be  allowed  to  ripen  all 
at  the  same  time.  I give  my  meadows  a very 
heavy  dose  of  manure  once  in  three  years.  The 
manured  meadow  comes  in  first,  being  ready 
to  cut  before  the  1st  of  June.  The  remaining 
meadows  come  in  their  turn.  I have  things 
arranged  now  so  that  I can  get  them  all  in  in 
the  course  of  six  weeks,  without  any  fuss  or 
hurry.  We  seldom  work  nine  hours  a day. 
The  meadows  should  be  ensiled  before  the  seed 
ripens. 


CHAPTER  VI 


FORAGE  PLANTS  FOR  THE  SILO 
(ANNUALS) 

The  writer  tried  catchcropping  many  years 
ago,  and  found  that  he  could  not  make  it  pay 
on  his  heavy  land.  On  land  suitable  for  tillage, 
enormous  quantities  of  green  fodder  have  been 
produced  with  rye  and  vetches,  and  with 
Italian  ryegrass,  and  also  with  crimson  clover. 
Mr.  Fry  told  me  that  the  finest  silage  he  had 
ever  made  was  from  crimson  clover.  Some  of 
these  mixtures  can  be  used  for  cleaning  and 
preparing  land  for  wheat,  &c.  Maize  has  been 
grown  for  many  years  in  Eastern  England. 
Forty  tons  per  statute  acre  has  been  grown  by 
Captain  Bryan  at  his  place  near  Enniscorthy. 
These  crops  are  gross  feeders,  and  require  good 
tillage  and  plenty  of  manure,  artificial  or  other- 
wise. 

Mr.  J.  Wibberley’s  report  on  his  experiments 
with  catchcrops  in  West  Limerick  can  be  had 
from  the  Irish  Department  of  Agriculture. 

Primrose  MacConnell  advises  the  following 
for  autumn  planting  :• — Tares,  2 bushels ; beans, 
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i bushel ; wheat,  i bushel.  For  summer — 
Tares,  i£  bushels ; beans,  i bushel ; oats,  i 
bushel ; peas,  2 bushels  ; rye,  i bushel.  Italian 
rye  can  be  grown  with  vetches,  and  makes  a 
heavy  crop. 

All  these  crops  contain  a considerable  amount 
of  moisture,  and  should  be  allowed  to  get  pretty 
ripe  before  ensiling.  Clover  should,  in  this 
damp  climate,  be  allowed  to  form  its  seed,  and 
vetches  to  form  pods.  Maize  must  be  chopped. 

The  Silver  Manufacturing  Company,  of 
Salem,  Ohio,  U.S.A.,  build  many  sizes  of 
machines  which  chop  and  elevate  maize  and 
other  coarse  fodder.  Some  of  these  machines 
can  handle  twenty  tons  an  hour.  Catalogues 
can  be  had  for  the  asking. 


CHAPTER  VII 


FEEDING  POWER  OF  ENSILAGE,  &c. 

Farmers  frequently  ask  me  whether  an  acre  of 
meadow  made  into  ensilage  will  feed  as  many 
cattle  as  the  same  quantity  made  into  hay. 
The  answer  is  that  well-made  ensilage  has  the 
same  feeding  power  as  the  green  fodder  from 
which  it  is  made.  This  is  distinctly  stated  by 
Professor  Voorhees,  of  the  New  Jersey  experi- 
ment station.  He  is  a first-class  authority  on 
all  that  pertains  to  forage  crops.  The  Ameri- 
can farmers  who  supply  milk  to  the  cities  went 
in  extensively  for  catchcropping,  raising  a 
regular  succession  of  crops  which  were  cut 
and  fed  direct  to  the  cows.  They  now  find  it 
pays  better  to  ensile  the  crops  in  summer  silos. 
Experience  has  taught  them  that  the  ensiled 
crop  will  produce  as  much  milk,  and  the  silos 
do  away  with  the  necessity  for  a regular  suc- 
cession of  crops.  Silos  can  be  opened  at  any 
time  when,  owing  to  weather  or  overstocking, 
green  stuff  is  scarce.  The  silo  can  be  sealed 
again  when  there  is  a sufficient  supply  of  green 
fodder.  Catchcropping  cannot  generally  pay 
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without  the  aid  of  the  silo.  The  general  ten- 
dency in  America  is  to  feed  less  grain  and  more 
silage.  Mr.  George  Fry,  during  an  experience 
of  ensilage  which  lasted  for  twelve  years,  found 
that  it  did  not  pay  to  use  cake  or  grain  for 
milch  cows.  His  Jersey  cows  were  housed 
during  the  winter.  I have  not  fed  any  cake  to 
milch  cows  for  two  years ; I found  that  I could 
not  get  back  my  money.  I feed  my  cows  on 
grass  ensilage  and  what  grass  they  pick  up 
in  the  paddock  during  the  winter  from  Novem- 
ber until  April.  Dry  cows  will  put  on  con- 
dition on  this  treatment  ; those  in  milk  will 
not  waste  more  than  is  natural.  The  quality 
of  milk  is  good  ; the  cows  have  a very  healthy 
appearance  ; no  sign  of  wasting  diseases ; they 
are  always  in  much  better  condition  than  any 
herd  fed  in  the  ordinary  way.  My  practice 
is  to  give  the  cows  all  they  can  eat  ; about  sixty 
pounds  is  what  a fair  sized  cow  in  milk  can 
take.  The  grass  which  makes  sixty  pounds  of 
ensilage  would  bring  about  twenty  pounds  of 
hay.  When  I ran  a winter  dairy  on  the  tillage 
plan,  I fed  thirty  pounds  of  hay,  from  thirty 
to  sixty  pounds  of  roots,  and  several  pounds  of 
cotton  cake.  I found  that  unless  the  hay  was 
very  good  that  the  cake  and  roots  appeared 
quite  useless  for  the  production  of  milk.  Good 


Feeding  Power  of  Ensilage  39 

hay  is  a matter  of  weather  and  quality  in  the 
grass ; if  the  weather  is  not  favourable  when 
the  grass  is  at  the  right  stage,  no  good  hay  can 
be  made  that  year.  Hay  made  from  over-ripe 
or  weathered  grass  is  useless  for  feeding  cattle. 
Roots  and  cabbage  require  farmyard  manure. 
Where  they  are  grown  there  is  never  half 
enough  manure  for  the  meadows.  This  makes 
it  impossible  for  the  meadows  to  maintain  a 
full  head  of  stock.  Roots  are  not  a food,  they 
are  only  a laxative  medicine.  What  cattle  re- 
quire in  winter  is  a green  food  containing  from 
thirty  to  forty  per  cent,  of  dry  matter  ; in  warm 
weather  they  thrive  on  young  grass  containing 
only  twenty  per  cent,  of  dry  matter. 

In  a state  of  nature,  cattle  migrated  with  the 
seasons,  travelling  north  in  summer  and  south 
in  winter.  The  fact  that  they  do  not  paw  the 
snow  as  horses  do,  is  a proof  that  they  did  not 
winter  in  northern  countries.  The  stronger 
grasses  at  flowering  time  are  just  about  right 
for  wintering  cattle.  Catchcrops  contain  more 
moisture,  and  cattle  fed  in  winter  on  silage 
made  from  wheat,  oats,  rye,  and  vetches  will 
require  a little  dry  food.  Good  hay  is  gener- 
ally the  cheapest  dry  food.  Ordinary  cows 
give  from  two  to  three  gallons  of  milk  when 
fed  on  grass  ensilage  ; that  is  my  experience. 
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I tested  several  winter  cows  for  several  years  ; 
the  best  return  was  made  by  a cow  which 
calved  on  December  16th,  and  went  out  on 
grass  on  April  15th;  she  had  ensilage,  a little 
hay,  and  three  pounds  of  decorticated  cake. 
She  gave  over  three  gallons  per  day  until  April 
15th,  gradually  increasing  as  the  weather  got 
warmer.  On  grass  she  gave  up  to  four  and  one 
half  gallons  per  day.  She  received  no  cake  or 
grain  after  April  15th.  Her  record  for  the  year 
was  1,030  gallons  ; she  came  through  in  very 
good  condition.  I have  dropped  both  hay  and 
cake  for  some  years  as  far  as  my  cows  are  con- 
cerned. They  have  a good  shed.  I give  a 
little  hay  to  young  stock  fed  out  of  doors, 
having  as  yet  no  covered  yard. 

The  ensilage  made  here  is,  of  course,  from 
meadows  which  are  mostly  in  the  natural 
grasses,  and  which  are  more  watery  than  the 
stronger  grasses.  A better  result  will  be  got 
when  the  meadows  are  laid  in  cocksfoot,  tall 
oat  grass,  tall  fescue  and  timothy.  The  raising 
of  winter  beef  on  the  tillage  plan  is  as  poor  a 
business  as  winter  dairying  on  the  same  plan, 
I once  saw  eighty  two-and-half-year-old  steer, 
fed  under  cover  on  an  Irish  farm,  from  the  1st 
of  November  to  the  1st  of  April.  The  ration 
was  sixty  pounds  roots,  six  pounds  cotton  cake 
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four  pounds  oats,  and  over  thirty  pounds  rye- 
grass hay  ; they  were  bedded  in  straw,  and  the 
shed  cost  £1,000  to  build.  They  were  fed  for 
150  days.  They  were  bought  for  £14  10s.,  and 
sold  for  £18  1 os.  The  ryegrass  they  swallowed 
would  have  made  about  100  lbs.  of  ensilage  per 
day.  The  roots  and  cake  and  oats  could  have 
been  dropped,  and  more  than  half  the  labour 
as  well ; the  saving  would  have  come  to  over  2s. 
a day  per  beast,  and  they  would  probably  have 
made  more  weight.  I don’t  think  Irish  far- 
mers can  get  any  profit  out  of  dry  cattle  which 
are  more  than  eighteen  months  old  ; if  we  are 
to  raise  beef  at  a profit,  the  cattle  must  be  fit 
to  kill  at  about  that  age.  An  experiment  made 
at  Captain  Loftus  Bryan’s  farm,  in  which  en- 
silage made  from  catchcrops  was  pitted  against 
roots,  proved  ensilage  to  be  superior  as  a feed. 
Grass  ensilage  would  have  done  much  better 
work. 

Many  years  ago  the  writer  invented  a very 
cheap  and  effective  cattle  feeding  shute  ; the 
patent  has  lapsed,  it  can  now  be  used  without 
payment  of  royalty.  It  can  be  easily  fixed  to 
any  ordinary  hayshed,  so  that  such  sheds  can 
be  turned  at  a slight  expense  into  first-class  cow- 
sheds, a passage  being  left  down  the  middle  of 
the  shed.  An  overhead  wire  carrier  can  be  used 
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for  getting  out  manure.  The  Louden  Co.,  of 
no  Cannon  Street,  London,  E.C.,  manufac- 
ture this  line  of  labour-saving  goods.  Farmers 
should  not  put  lofts  into  such  sheds,  the  more 
air  the  cattle  have  the  healthier  they  will  be. 
With  such  appliances  a couple  of  men  can 
handle  a large  number  of  cattle.  When  build- 
ing cowsheds  or  covered  yards  farmers  should 
be  careful  to  design  them  so  that  the  fodder 
can  be  taken  to  the  cattle  on  a wagon  ; each 
handling  costs  money. 

There  is  always  plenty  to  be  done  on  a farm, 
and  wages  will  rise  sooner  or  later  to  the  colonial 
level.  The  best  floor  under  cows  is  concrete 
covered  by  timber.  Timber  lasts  a long  time 
when  laid  on  concrete  ; very  little  bedding  is 
required.  When  rubber  gets  cheap  it  will 
make  an  ideal  floor. 

A friend  who  has  been  using  a milking  machine 
for  several  years  tells  me  that  he  is  quite  satisfied 
with  it.  The  udders  of  the  cows  give  less 
trouble  than  when  his  cows  were  hand  milked. 
The  Irish  Homestead  of  December  28th,  1912, 
contains  an  able  article  by  the  editor,  Mr. 
George  Russell,  who  warns  his  readers  that  this 
country  will  suffer  from  an  economic  collapse 
of  the  farming  class  unless  some  more  profitable 
system  of  farming  is  introduced.  The  present 
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system  is  hopeless  ; there  is  not  a decent  living 
in  it,  and  as  the  cost  of  labour  rises,  it  will  be 
impossible  for  farmers  to  live  within  their  in- 
comes unless  they  adopt  some  new  system — a 
system  which  will  reduce  risks,  increase  the  fer- 
tility of  the  land,  and  enable  them  to  get  a good 
return  for  the  money  spent  on  labour. 

The  population  of  Scotland  is  falling  for 
the  first  time  in  history  ; this  is  because  of 
the  enormous  emigration.  The  agricultural 
classes  are  dissatisfied  with  their  environment, 
and  are  migrating  to  Western  Canada.  Accord- 
ing to  a recent  article  in  the  Times , the  wages 
of  the  farm  labourer  in  the  County  of  Fife  are 
£40  per  annum,  one  pint  of  milk  per  day,  840 
pounds  of  oatmeal  per  annum,  two  tons  of 
potatoes,  a free  house,  and  harvest  money. 
Irish  labourers  are  not  likely  to  stay  for 
the  wages  paid  at  present.  Irish  farmers 
with  fifty  acres  of  land  are  certainly  not 
so  well  off  as  a Scotch  labourer.  It 
is  easy  to  foretell  that  something  will  happen 
unless  some  radical  change  is  made  in  the 
management  of  Irish  farms.  The  machinery 
now  at  the  disposal  of  the  capitalist  farmers  in 
the  new  countries  will  enable  them  to  cultivate 
on  an  enormous  scale.  It  is  quite  probable 
that  a further  rise  in  the  price  of  labour  may  be 
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accompanied  by  a fall  in  the  price  of  food 
stuffs.  A new  system  cannot  be  introduced 
all  in  a moment  ; it  can  only  be  done  after 
years  of  steady,  well  thought  out  work. 
It  will  cost  an  enormous  sum  of  money  to  put 
Irish  land  in  fighting  trim,  something  between 
ioo  and  200  millions.  Silos,  cowsheds,  covered 
yards,  water  supply,  wide  gates,  and  farm  roads 
cannot  be  had  for  nothing.  The  magic  for- 
mula, “ hey  presto  ! ” will  not  bring  them. 
To  lay  the  grassland  of  Ireland  in  good  mix- 
tures will  cost  over  a score  of  millions.  Even 
Mr.  Lloyd-George  cannot  set  matters  right 
by  piling  fresh  taxes  on  the  land.  Taxes  will 
only  frighten  people  from  making  expensive 
improvements.  The  politicians  of  all  parties 
have  entered  into  a sort  of  conspiracy  to  per- 
suade us  that  Irish  farmers  are  in  a very  pros- 
perous condition.  This  is  because  the  Liberals 
want  to  tax  the  land  and  the  Tories  want  to 
sell  it. 

Since  writing  the  foregoing  I have  spent  two 
months  in  Canada,  and  have  inquired  closely 
into  the  condition  of  that  country  from  the 
point  of  view  of  a farmer.  Its  condition  is  an 
object-lesson  for  old  country  statesmen.  From 
the  Atlantic  coast  to  the  Rockies  we  can  find 
any  number  of  deserted  farms  ; even  those 
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farms  which  are  occupied  are  all  for  sale.  The 
immediate  cause  of  the  trouble  is  the  high  cost 
of  labour,  coupled  with  the  low  price  of  grain. 
With  wheat  at  a dollar  a bushel  of  sixty  pounds, 
there  is  money  in  wheat  farming ; but  the 
dollar  cannot  be  got.  To  go  in  for  stock  in 
such  a climate  on  the  farms  of  a few  hundred 
acres  into  which  the  country  has  been  divided 
is  a speculation  which  could  not  be  remunera- 
tive. There  is  no  growth  during  eight  months 
of  the  year.  The  native  grasses  are  very  nutri- 
tious throughout  the  western  provinces,  but 
they  grow  thinly  on  the  land.  It  takes  about 
twenty  acres  in  Alberta  to  keep  a cow.  These 
grasses  cure  on  the  stem  as  a rule,  and  furnish 
food  for  the  eight  months  during  which  there 
is  no  growth.  To  keep  any  considerable  num- 
ber of  cattle  on  the  wild  grasses,  a farmer  should 
have  at  least  two  thousand  acres.  Tame  grasses 
do  not  cure  on  the  stem,  and  are  useless  except 
when  green,  or  as  hay  or  silage.  About  four 
acres  of  cultivated  land  would  keep  a cow.  A 
good  cowshed  would  cost  about  £ 12  per  cow. 
Silos  would  cost  twice  as  much  as  in  these 
islands.  At  the  experimental  farms  which  I 
visited,  the  cost  of  producing  the  food  and 
handling  a cow  for  one  year  with  hired  labour 
was  placed  at  from  £ 12  to  £18  ; this  does  not 
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include  rent  of  land,  cost  of  supervision,  or  cost 
of  housing ; it  does  include  depreciation  of 
stock.  Professor  Voorhees,  in  his  latest  bulletin 
published  by  “Hoard’s  Dairyman,”  of  18th 
April,  1913,  states  that  the  cost  of  keeping  a 
cow  in  New  Jersey  comes  to  160  dollars ; no 
allowance  being  made  for  rent,  buildings,  or 
supervision.  All  that  part  of  North  America 
which  has  a winter  is  in  the  throes  of  an  agri- 
cultural crisis.  The  Homestead  laws  of  Canada 
and  the  United  States  were  not  framed  by 
practical  men  ; they  refused  to  admit  the  facts 
of  the  situation,  and  the  facts  are  now  asserting 
themselves.  The  facts  appear  to  be  as  fol- 
lows : — The  coloured  races  do  not  count  as 
consumers  of  food  stuffs  ; they  raise  practically 
all  they  require  and  export  food  stuffs.  The 
white  races  are  not  increasing  sufficiently  to 
use  up  the  enormous  quantities  of  food  which 
can  be  produced  not  only  by  North  America 
but  by  Australia,  South  America,  and  Africa. 
The  southern  and  tropical  countries  have  no 
winter,  and  live  stock  can  therefore  be  produced 
at  a trifling  cost.  These  countries  can  produce 
any  quantity  of  cheap  food  ; they  have  enor- 
mous resources  of  every  kind,  and  are  now 
attracting  the  brains,  capital,  and  labour  which 
used  to  flow  wholly  to  North  America.  North 
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America  and  Europe  cannot  compete  with  those 
warm  countries  in  the  production  of  food  un- 
less the  land  is  divided  into  large  holdings.  The 
people  will  refuse  to  stay  on  the  land  unless 
they  can  be  as  well  off  as  those  who  take  other 
work. 

A farm  which  cannot  be  profitably  worked 
with  hired  labour  cannot  be  regarded  as  econo- 
mic ; the  owner  of  such  a farm  is  a helot  who 
can  never  call  his  soul  his  own  ; his  life  is  a long 
grind  from  start  to  finish.  White  men  will  no 
longer  endure  such  an  existence,  even  in  order 
to  please  Liberal  statesmen.  As  things  go  at 
present,  300  acres  of  good  Limerick  land  is  an 
economic  holding.  In  Alberta  about  3,000 
acres  w'ould  enable  a farmer  to  keep  two  hired 
men  and  live  decently  ; he  could  raise  two  or 
three  hundred  acres  of  grain,  and  keep  quite 
a bunch  of  live  stock.  On  farms  of  from  160 
acres  to  1,000  acres  he  can  only  lose  his  time 
and  his  money.  Cattle  cannot  be  profitably 
raised  on  such  farms,  that  is  why  cattle  in  the 
United  States  have  decreased  by  no  less  than 
ten  millions  during  the  last  ten  years. 

The  people  of  North  America  are  up  against 
a steep  proposition  ; if  they  are  to  remain  in 
that  country  they  must  either  raise  food  or 
import  it.  At  present  men  cannot,  on  average- 
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sized  farms,  make  the  standard  wage  by  pro- 
ducing food  stuffs.  The  climate  of  North 
America  is  on  the  whole  a vile  one  ; it  is  not  a 
residential  country  except  on  the  west  coast. 
We  are  better  off  as  regards  climate.  Our 
manufacturing  towns  are  close  to  the  coast  ; 
this  is  a great  advantage.  The  manufacturing 
industries  of  the  British  Isles  will  probably 
hold  their  own,  but  I fancy  that  our  small 
holdings  are  doomed  to  extinction.  Our 
statesmen  are  as  stupid  as  those  of  America 
and  Canada  ; our  farmers  will  get  nothing 
useful  from  them.  If  any  considerable  per- 
centage of  our  farmers  survives  the  coming 
struggle,  their  success  will  be  due  to  their  own 
efforts,  and  not  to  anything  done  by  British 
legislators. 
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APPENDIX 

COMPLETE  SPECIFICATION. 

Improvements  in  and  relating  to  Cattle-feeding 

Apparatus. 

I,  John  Digby  Townsend  Hussey  de  Burgh,  of 
Dromkeen,  Pallas  Green,  County  Limerick,  Ireland, 
Gentleman,  do  hereby  declare  the  nature  of  this  in- 
vention and  in  what  manner  the  same  is  to  be  per- 
formed, to  be  particularly  described  and  ascertained 
in  and  by  the  following  statement  : — 

This  invention  relates  to  improvements  in  apparatus 
for  feeding  cattle  and  consists  in  a novel  form  of  trough 
or  chute  for  this  purpose,  possessing  numerous  advan- 
tages over  those  hitherto  employed.  My  improved 
chute  can  be  applied  to  any  existing  cattle  shed  or 
stable  built  of  iron,  wood,  brick,  masonry  or  the  like. 

Referring  to  the  annexed  drawings,  illustrating  my 
invention,  Figure  I is  a front  elevation  seen  from  the 
inside  of  the  shed. 

Figure  2 is  a side  elevation  in  cross  section. 

The  chute  is  of  a V-shape  in  cross  section,  the  inner 
side  A being  preferably  vertical,  or  parallel  to  the  side 
of  the  building.  This  side  consists  of  a wooden  or 
metal  rack  or  frame  provided  with  transverse  arms  a 
and  rests  upon  the  bed  of  a trough  or  channel  B,  the 
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latter  being  preferably  extended  to  and  within  the 
shed. 

The  outer  side  A1  forming  the  other  arm  of  the  V, 
is  of  corrugated  iron  or  other  suitable  weather-proof 
and  substantial  material,  supported  upon  horizontal 
struts  or  stays  ax,  if  desired. 

Between  the  inner  vertical  wall  A of  the  chute  and 
the  outer  side  A1  of  the  same,  is  interposed  a partition 
or  wirework  or  wire  netting  C,  supported  upon,  and, 
if  necessary,  strengthened  by  wooden  or  other  straps  c. 
I prefer  to  arrange  this  wire  partition  nearer  to  the 
outer  side  of  the  V,  but  it  may  occupy  any  position 
between  the  two  sides. 

The  tops  of  the  arms  A A j of  the  V are  provided  with 
suitable  arms  or  bridge-pieces  connecting  the  same 
together  and  strengthening  the  whole  apparatus ; upon 
these  arms  is  arranged  to  fall  a hinged  lid  D which  may, 
when  so  desired,  be  kept  up  by  means  of  a weighted 
chain  or  cord  passing  over  a pulley,  or  other  suitable 
means.  Or  the  said  hinged  lid  after  having  been 
raised,  may  be  pushed  against  the  side  of  the  shed, 
and  the  chute  thus  remain  uncovered. 

I prefer  to  arrange  the  lid  so  that  only  its  outer  end 
will  rest  upon  these  outwardly  projecting  arms,  but  it 
may,  as  illustrated,  rest  on  the  tops  of  both  A1  and  C. 
The  raised  position  of  the  lid  to  allow  access  to  the 
grain  compartment  is  illustrated  in  dotted  lines.  The 
hinge  or  pivot  of  the  lid  may  be  set  higher  up  than 
shown  so  that  only  the  end  of  the  lid  rests  on  the  top 
of  A1,  and  the  chute  will  thus  only  be  covered  or  pro- 
tected instead  of  being  closed. 
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The  trough  B within  the  shed  at  the  base  of  the 
chute,  is  usually  of  cement  and  may  be  provided  with 
a division  for  holding  water  or  other  liquid  for  the 
cattle. 

The  smaller  division  of  the  chute  i.e.  between  A1 
and  C is  intended  to  contain  grain  or  roots,  and  the 
inner  larger  portion  of  the  chute  between  A and  C is 
adapted  to  hold  hay  or  grass,  and  the  latter  fodder  is 
kept  in  position  by  means  of  the  wire  netting  and  front 
rack  before  mentioned. 

The  outer  half  of  the  chute  delivers  into  the  trough 
at  the  base  and  any  hay  falling  from  its  container  will 
lodge  in  the  trough  also. 

In  a modification  of  the  above,  both  divisions  of 
the  chute  may  deliver  into  the  trough  at  the  base, 
but  I prefer  to  use  the  form  illustrated. 

From  the  above  description  it  will  be  seen  that  the 
improved  chute  is  of  simple  and  inexpensive  construc- 
tion and  is  easily  charged  from  the  outside  of  the  shed 
of  stable  when  the  lid  is  raised.  From  its  construction 
the  chute  also  acts  as  a ventilator  to  the  building  in 
hot  weather. 

The  chutes  may  be  of  any  depth  and  of  any  length 
so  that  large  numbers  of  stock  may  be  fed  from  a single 
chute  extending,  for  example,  along  several  stalls. 

Having  now  particularly  described  and  ascertained  the 
nature  of  my  said  invention,  and  in  what  manner  the 
same  is  to  be  performed,  I declare  that  what  I claim 
is  : — 

(1).  A cattle-feeding  apparatus  for  insertion  into 
the  wall  of  a shed,  stable  or  the  like,  comprising  a 
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V-shaped  chute  divided  into  two  compartments  covered 
by  a lid  and  filled  from  the  outside,  the  inner  one  being 
provided  with  a front  rack,  and  one  or  both  of  said 
compartments  delivering  into  a trough  or  channel 
situated  within  the  shed  or  stable. 

i 

(2) .  A chute  applicable  to  sheds,  stables  and  the  like, 
delivering  to  the  interior  thereof  and  charged  from  the 
outside,  consisting  of  two  adjacent  sector-like  com- 
partments arranged  above  a trough  within  the  shed, 
the  upper  ends  of  the  compartments  being  sheltered 
by  a hinged  cover,  substantially  as  described. 

(3) .  In  a cattle-feeding  chute  for  use  in  stables,  sheds 
and  the  like,  the  combination  of  a V-shaped  chamber 
divided  by  a wire  work  partition  into  a front  com- 
partment to  which  access  from  within  the  stable  may 
be  had  through  a rack,  and  into  a preferably  smaller 
outer  compartment  and  of  a trough  arranged  beneath 
the  chamber  and  within  the  interior  of  the  building, 
into  which  trough  one  or  both  of  the  compartments 
will  deliver,  the  said  chamber  projecting  outwardly 
from  the  building,  being  protected  by  a hinged  lid  and 
preferably  acting  as  a ventilator,  and  the  said  trough, 
if  desired,  being  further  provided  with  a water-con- 
tainer, substantially  as  described. 

(4) .  In  a cattle-feeding  chute  for  use  in  stables,  sheds 
and  the  like,  the  combination  with  a V-shaped  chamber, 
composed  of  a front  rack  and  outer  base  fitted  with 
side  walls  and  divided  longitudinally  by  a wirework 
partition  into  two  compartments,  of  a trough  within 
the  stable  into  which  the  said  compartments  deliver 
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and  of  a lid  hinged  above  the  upper  ends  of  the  com- 
partments and  resting  upon  the  outer  ends  of  the  tops 
thereof,  substantially  as  described. 

Dated  this  Twenty-seventh  day  of  April,  1900. 

For  the  Applicant, 

GEDGE  & FEENY, 

Chartered  Patent  Agents,  60 
Queen  Victoria  Street, 
London,  E.C. 
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ILLUSTRATIONS 
TO  CHAPTER  III 


THE  SILO 


CIRCULAR  SLLO 


SILO,  30  FT.  HIGH,  23  FT.  WIDE.  CAPACITY  ABOUT  25O  TONS 


INTAKE  DOOR 


FRAMES  FILLED  WITH  CONCRETE 


HANDY  SC  AFFOI.D 


CLUMSY  SCAFFOLD 


SHIFTING  FRAMES 


SHIFTING  FRAMES 


OHIO  ELEVATOR 


ILLUSTRATIONS 
TO  CHAPTER  IV 

THE  VEHICLE  AND  HARNESS 


WAGON  WITH  BOX  ON 
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FIVE  RING  BRE^CHIn4tEAM  HARNESS 


W/VGON  POLE  HELD  BY  NECK  YOKE 


HAY  OR  GRASS  RACK  ON  WAGON 


WAGON  LOAD  OF  GRASS 


ILLUSTRATIONS 
TO  CHAPTER  VII  AND  APPENDIX 

FEEDING 


iou  den's  barn  srAB*f" 


warehouse  equipments  / 


HAY  TOOLS,  barndoor  HANGERS 
FEED  AND  UTTER  CARRIERS: 
•ERNE AD  TRACKS  AND  SWITCHES 
CATTLE  STANCHION  ETC.  ETC. 


LITTER  CARRIER  ON  RAIL 


LITTER  CARRIER  AT  WORK 


OVERHEAD  WIRE 


FEEDING  SHUTE 


COW  SHED  WITH  FEEDING  SHUTE 


